2       ENSURING RAILROAD TANK CAR SAFETY

aspects of tank car design, including the capability of existing tank cars to
resist punctures and other damage during derailments and crashes.

Congress requested a study of the overall process for ensuring tank car
design safety and, more specifically, whether all tank cars carrying haz-
ardous materials should be equipped with special safety devices, known as
"head shields," to prevent tank car head (end) punctures. The approach of
the National Research Council committee that conducted the study was to
analyze (a) the design characteristics of tank cars and what is known about
their safety performance, (b) the various government and industry pro-
grams in place to ensure tank car design safety, and (c) the criteria used by
DOT in assigning hazardous materials to tank cars with head protection
and other design safety features.

TANK CAR DESIGN AND SAFETY TRENDS

There are two main tank car design types: pressure and nonpressure (Table
ES-1). The latter, which are more common, are used to ship liquids, both
hazardous and nonhazardous. The former are used almost exclusively for
hazardous gases shipped underpressure (liquefied). They have thicker tank
walls than nonpressure cars and better-protected valves and fittings. Many
pressure cars also have special features to improve crash worthiness.

During the 1960s and 1970s, a series of fatal tank car incidents led to
the development of the protective features and devices shown in Figure
ES-1. Most of the incidents involved fires and explosions from punctured
or ruptured pressure cars carrying flammable gas. As a result, puncture
protection devices, consisting of steel plates placed in front of the tank

TABLE ES-1    Estimated Number of Tank Cars in Service in North
America, 1993

TYPE OF TANK CAR
	HAZARDOUS MATERIALS SERVICE
	NONHAZARDOUS MATERIALS SERVICE
	TOTAL

Nonpressure Pressure Total Percentage of total
	64,057 49,348 113,405 53
	98,585 0
	162,642 49,348 211,990 100

		98,585
 47
	
NOTE: Specialty tank cars, of which there are fewer than 1,000, are not included in the
table. Figures include both AAR and DOT class tank cars. See Table 2-4 for additional
notes.